Nanoflow solvent gradient delivery from a microfabricated device for protein identifications by electrospray ionization mass spectrometry.
Microfabrication technology offers the opportunity to construct microfluidic modules which are designed to perform specific, dedicated functions. Here we report the construction of a microfabricated device for the generation and delivery by electroosmotic pumping of solvent gradients at nanoliter per minute flow rates. The device consists of three solvent reservoirs and channels which were etched in glass. Solvent gradients and solvent flows were generated by computer controlled differential electroosmotic pumping of aqueous and organic phase, respectively, from the solvent reservoirs. The device was integrated into an analytical system consisting of the solvent gradient delivery module, a reverse phase microcolumn and an electrospray ionization ion trap mass spectrometer (MS). The system was used for the analysis at high sensitivity of peptides and peptide mixtures generated by proteolytic digestion of proteins. We have measured an absolute limit of detection as low as 1 fmol and a concentration limit of detection at the 100 amol/microL level. The system was also successfully used for the identification of proteins separated by 1D and 2D gel electrophoresis. This was achieved by gradient frontal analysis of the peptide mixture generated by proteolysis of the respective proteins, and the automated generation and interpretation of collision-induced dissociation spectra.